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PROBLEM TO BE SOLVED: To provide a system that 
can improve the quality and reliability of TCP/IP 
communications as the communications are multiplexed. 
SOLUTION: A server 1 and a client 2 respectively have 
link establishing sections 1111 and 21 1 1 which check 
whether or not links and pluralities of spare links to be 
established in user processing sections 112 and 212 are 
established upon receiving usage confirmation requests 
for TCP ports from the processing sections 112 and 212, 
and link state monitoring sections 1113 and 21 13 which 
perform a health check by transmitting a test message 
to all destination TCP ports to be established at preset 
intervals. The server 1 and the client 2 also respectively 
have state-of-link management sections 1112 and 2112 
which manage establishment checking results the health 
checking results and, upon detecting faults, extract 
unused high-priority spare links from the pluralities of 
spare links and inform the user processing sections 112 
and 212 of the extracted spare links. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the multiplex system of the TCP/IP communication link in the server-client 
system which communicates a TCP/IP communication link between a server and a client 
through a network. When communicating by stretching a link among two or more TCP port 
numbers beforehand set up for every user process with the phase hand The multiplex system of 
the TCP/IP communication link in the server-client system characterized by having a 
preparation means to give priority and to prepare two or more preliminary links as a shared 
reserve of two or more of said set-up links. 

[Claim 2] It is the multiplex system of the TCP/IP communication link in the servei^client 
system which communicates a TCP/IP communication link between a server and a client 
through a network. Each of said server and said client The linkup means which will check 
existence of establishment of the link which should establish said user process, and two or more 
preliminary link of each if there is an acknowledge request of establishment of a link from an 
user process, A link status management means to manage the existence of said establishment 
by said linkup means, to be intact from said two or more preliminary links if establishment of said 
link which should be established is nothing, and to extract the high preliminary link of priority, and 
to notify to said user process, The multiplex system of the TCP/IP communication link in the 
server-client system characterized by having the data transceiver means which is equipped with 
the TCP port of said link which should be established, and each preliminary link, and 
communicates with the TCP port of a connection place. 

[Claim 3] It is the multiplex system of the TCP/IP communication link in the server-client 
system which communicates a TCP/IP communication link between a server and a client 
through a network. Each of said server and said client A link house keeping means to perform a 
health check by transmitting a test message to said all TCP ports of the phase hand who was 
decided beforehand and who is registered into self~equipment for every spacing, The result of 
said health check by said link house keeping means So that it manages, the high preliminary link 
of intact priority may be extracted from said two or more preliminary links if the link where the 
result of said health check was unusual, and became abnormalities is using it, and it may change 
to the extracted preliminary link A link status management means to notify to the user process 
which is using the link used as abnormalities. The multiplex system of the TCP/IP 
communication link in the server-client system characterized by having the data transceiver 
means which is equipped with the TCP port of said link which should be established, and each 
preliminary link, and communicates with the TCP port of a connection place. 
[Claim 4] Each of said server and said client It has a link house keeping means to perform a 
health check by the thing which were decided on beforehand and for which a test message is 
transmitted to said all TCP ports of the phase hand of said link which should be established, and 
said preliminary link for every spacing. Said link status management means The result of said 
health check by said link house keeping means So that it manages, the high preliminary link of 
intact priority may be extracted from said two or more preliminary links if the link where the 
result of said health check was unusual, and became abnormalities is using it, and it may change 
to the extracted preliminary link The multiplex system of the TCP/IP communication link in the 
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server-client system according to claim 2 characterized by having a means to notify to said user 
process which is using the link used as abnormalities. 

[Claim 5] Said link status management means is the multiplex system of the TCP/IP 
communication link in claims 2 and 3 characterized by having a means to notify having returned 
to said user process which is using said preliminary link when establishment of said link of said 
user process which is using said preliminary link which should be established returns normally as 
a result of said health check, or a server-client system given in four. 

[Claim 6] The multiplexing approach of the TCP/IP communication link in the server^client 
system characterized by to give priority and to prepare two or more preliminary links as a shared 
reserve of two or more of said set-up links when communicating by stretching a link among two 
or more TCP port numbers which are the multiplexing approaches of the TCP/IP communication 
link in the server-client system which communicates a TCP/IP communication link between a 
server and a client through a network, and were beforehand set up for every user process with 
the phase hand. 

[Claim 7] The priority of the TCP port which uses a TCP/IP communication link for every TCP 
port number, being the multiplexing approach of the TCP/IP communication link in the server^ 
client system which communicates between a server and a client through a network, The link 
condition which shows whether use of the link between a self-TCP port number and a partner 
TCP port number is good. The TCP port number of the link which should prepare the managed 
table on which an user process contains the use link flag which shows for said link whether it is 
under [ use ] for said both server and said client, and each aforementioned user 

process should establish, Two or more TCP port numbers used as the preliminary link of the 
TCP port number of said link which should be established. The priority which shows the ranking 
of the priority used to said TCP port number It registers with said managed table beforehand. 
Each of said server and said client The check of the existence of establishment of said link 
which appears in said managed table if there is a use acknowledge request of a TCP port from 
said user process and which should be established, and each of two or more of said preliminary 
link is performed by transmitting a test message to said addressing to a partner TCP port 
number. After registering into said link condition the result which receives said test message and 
completing the check of the existence of said linkup If use of the link condition applicable to the 
TCP port of said link which should be established is improper, the TCP port number of said 
preliminary link to said use link flag will be intact, and the high link of priority will be extracted. 
The multiplexing approach of the TCP/IP communication link in the serven-client system 
characterized by notifying the TCP port number of said extracted link to said user process as a 
link which can be used. 

[Claim 8] The priority of the TCP port which uses a TCP/IP communication link for every TCP 
port number, being the multiplexing approach of the TCP/IP communication link in the server- 
client system which communicates between a server and a client through a network. The link 
condition which shows whether use of the link between a self-TCP port number and a partner 
TCP port number is good. The TCP port number of the link which should prepare the managed 
table on which an user process contains the use link flag which shows for said link whether it is 
under [ use ] ******** for said both server and said client, and each aforementioned user 
process should establish, Two or more TCP port numbers used as the preliminary link of the 
TCP port number of said link which should be established. The priority which shows the ranking 
of the priority used to said TCP port number Register with said managed table beforehand and a 
test message is performed by transmitting to said addressing to a partner TCP port number as a 
health check to all the links between said TCP ports which appear in said managed table at 
spacing decided beforehand. If the result which receives said health check cannot be registered 
into said link condition, and a link condition cannot use it by the result of said health check and 
there is a link of the abnormalities which said use link flag is using The TCP port number of the 
link by which a preliminary link to priority is high and said use link flag is intact is extracted from 
said managed table. The multiplexing approach of the TCP/IP communication link in the server- 
client system characterized by notifying changing to connection with the TCP port number of 
the extracted link to said user process which is using the TCP port number of the link of said 
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abnormalities. 

[Claim 9] The priority of the TCP port which uses a TCP/IP communication link for every TCP 
port number, being the multiplexing approach of the TCP/IP communication link in the server- 
client system which communicates between a server and a client through a network, The link 
condition which shows whether use of the link between a self-TCP port number and a partner 
TCP port number is good, The TCP port number of the link which should prepare the managed 
table on which an user process contains the use link flag which shows for said link whether it is 
under [ use ] ****5Mc** for said both server and said client, and each aforementioned user 
process should establish, Two or more TCP port numbers used as the preliminary link of the 
TCP port number of said link which should be established, The priority which shows the ranking 
of the priority used to said TCP port number It registers with said managed table beforehand. 
Each of said server and said client The check of the existence of establishment of said link 
which appears in said managed table if there is a use acknowledge request of a TCP port and 
which should be established, and each of two or more of said preliminary link is performed by 
transmitting a test message to said addressing to a partner TCP port number. After registering 
into said link condition the result which receives said test message and completing the check of 
the existence of said linkup If use of the link condition applicable to the TCP port of said link 
which should be established is improper, the TCP port number of said preliminary link to said use 
link flag will be intact, and the high link of priority will be extracted. After notifying the TCP port 
number of said extracted link to said user process as a link which can be used and completing 
the check of the existence of said linkup A test message is performed by transmitting to said 
addressing to a partner TCP port number as a health check to all the links between said TCP 
ports which appear in said managed table at spacing decided beforehand. If the result which 
receives said health check cannot be registered into said link condition, and said link condition 
cannot use it by the result of said health check and there is a link of the abnormalities which 
said use link flag is using The link by which a preliminary link to priority is high and said use link 
flag is intact is extracted from said managed table. The multiplexing approach of the TCP/IP 
communication link in the server-client system characterized by notifying changing to 
connection with the TCP port number of the extracted link to said user process which is using 
the TCP port number of the link of said abnormalities. 

[Claim 10] The multiplexing approach of the TCP/IP communication link in claims 7 and 8 
characterized by notifying having returned to said user process which is using said preliminary 
link when establishment of said link of said user process for which each of said server and said 
client are using said preliminary link as a result of said health check which should be established 
returns normally, or a server-client system given In nine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the multiplex system and approach of a TCP/IP 
communication link in the server-client system which communicates a TCP/IP communication 
link between a server and a client through a network. 
[0002] 

[Description of the Prior Art] The link between client/servers is one link and communicates to 
the client/server method in the conventional TCP/IP, for example, JP,4-156703,A, between a 
server and a client using the one link. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in JP,4-1 56703,A. since only one link is 
used, there is a trouble that a link cannot be restored automatically, to the link generated and 
cut by the communication-wire failure by a certain cause. 

[0004] In the TCP/IP communication link in a server-client system, it usually communicates by 
one link. When these methods are used within a communication network system, the system 
which builds the network which can communicate also by the server-client system using two or 
more links can be considered, therefore complicated and since it becomes a heavy load, it is 
necessary to raise dependability. Moreover, when the circuit of a link which the communication- 
wire failure occurred by a certain cause, and was cut resumes normal service in this case, a 
means to restore the link corresponding to it automatically is needed. 

[0005] In view of the above-mentioned trouble, with multiplexing of a TCP/IP communication 
link, the purpose of this invention has complicated network configuration, and it is to offer the 
system which realizes the high quality nature of the TCP/IP communication link in the server- 
client system which can serve as a heavy load, and high-reliability. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the multiplex 
system of a TCP/IP communication link of the 1st of this invention It is the multiplex system of 
the TCP/IP communication link in the server-client system which communicates a TCP/IP 
communication link between a server and a client through a network. When communicating by 
stretching a link among two or more TCP port numbers beforehand set up for every user 
process with the phase hand, it is characterized by having a preparation means to give priority 
and to prepare two or more preliminary links as a shared reserve of two or more of said set-up 
links. 

[0007] Moreover, the multiplex system of a TCP/IP communication link of the 2nd of this 
invention It is the multiplex system of the TCP/IP communication link in the server-client 
system which communicates a TCP/IP communication link between a server and a client 
through a network. Each of said server and said client The linkup means which will check 
existence of establishment of the link which should establish said user process, and two or more 
preliminary link of each if there is an acknowledge request of establishment of a link from an 
user process, A link status management means to manage the existence of said establishment 
by said linkup means, to be intact from said two or more preliminary links if establishment of said 
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link which should be established is nothing, and to extract the high preliminary link of priority, and 
to notify to said user process. It is characterized by having the data transceiver means which is 
equipped with the TCP port of said link which should be established, and each preliminary link, 
and communicates with the TCP port of a connection place. 

[0008] Moreover, the multiplex system of a TCP/IP communication link of the 3rd of this 
invention It is the multiplex system of the TCP/IP communication link in the server-client 
system which communicates a TCP/IP communication link between a server and a client 
through a network. Each of said server and said client A link house keeping means to perform a 
health check by transmitting a test message to said all TCP ports of the phase hand who was 
decided beforehand and who is registered into self-equipment for every spacing, The result of 
said health check by said link house keeping means So that it manages, the high preliminary link 
of intact priority may be extracted from said two or more preliminary links if the link where the 
result of said health check was unusual, and became abnormalities is using it, and it may change 
to the extracted preliminary link It is characterized by having a link status management means to 
notify to the user process which is using the link used as abnormalities, and the data transceiver 
means which is equipped with the TCP port of said link which should be established, and each 
preliminary link, and communicates with the TCP port of a connection place. 
[0009] In the multiplex system of the 3rd above-mentioned TCP/IP communication link of the 
2nd furthermore, each of said server and said client It has a link house keeping means to perform 
a health check by the thing which were decided on beforehand and for which a test message is 
transmitted to said all TCP ports of the phase hand of said link which should be established, and 
said preliminary link for every spacing. Said link status management means The result of said 
health check by said link house keeping means So that it manages, the high preliminary link of 
intact priority may be extracted from said two or more preliminary links if the link where the 
result of said health check was unusual, and became abnormalities is using it, and it may change 
to the extracted preliminary link It is characterized by having a means to notify to said user 
process which is using the link used as abnormalities. 

[0010] Furthermore, when the above 2nd or the 3rd establishment of said link of said user 
process for which said link status management means is using said preliminary link in the 
multiplex system of the 1st TCP/IP communication link as a result of said health check which 
should be established returns normally, it is characterized by having a means to notify having 
returned to said user process which is using said preliminary link. 

[001 1] Moreover, the multiplexing approach of a TCP/IP communication link of the 1st of this 
invention It is the multiplexing approach of the TCP/IP communication link in the server-client 
system which communicates a TCP/IP communication link between a server and a client 
through a network. When communicating by stretching a link among two or more TCP port 
numbers beforehand set up for every user process with the phase hand, it is characterized by 
giving priority and preparing two or more preliminary links as a shared reserve of two or more of 
said set-up links. 

[0012] Moreover, the multiplexing approach of a TCP/IP communication link of the 1st of this 
invention The priority of the TCP port which uses a TCP/IP communication link for every TCP 
port number, being the multiplexing approach of the TCP/IP communication link in the server^ 
client system which communicates between a server and a client through a network. The link 
condition which shows whether use of the link between a self-TCP port number and a partner 
TCP port number is good. The TCP port number of the link which should prepare the managed 
table on which an user process contains the use link flag which shows for said link whether it is 
under [ use ] ******** for said both server and said client, and each aforementioned user 
process should establish. Two or more TCP port numbers used as the preliminary link of the 
TCP port number of said link which should be established. The priority which shows the ranking 
of the priority used to said TCP port number It registers with said managed table beforehand. 
Each of said server and said client The check of the existence of establishment of said link 
which appears in said managed table if there is a use acknowledge request of a TCP port from 
said user process and which should be established, and each of two or more of said preliminary 
link is performed by transmitting a test message to said addressing to a partner TCP port 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_eije 



2006/11/21 



JP.2003-188905.A [DETAILED DESCFaPTION] 



3/10 ^—V 



number. After registering into said link condition the result which receives said test message and 
completing the check of the existence of said linkup If use of the link condition applicable to the 
TCP port of said link which should be established is improper, the TCP port number of said 
preliminary link to said use link flag will be intact, and the high link of priority will be extracted. It 
is characterized by notifying the TCP port number of said extracted link to said user process as 
a link which can be used. 

[0013] Moreover, the multiplexing approach of a TCP/IP communication link of the 2nd of this 
invention The priority of the TCP port which uses a TCP/IP communication link for every TCP 
port number, being the multiplexing approach of the TCP/IP communication link in the server- 
client system which communicates between a server and a client through a network. The link 
condition which shows whether use of the link between a self^TCP port number and a partner 
TCP port number is good. The TCP port number of the link which should prepare the managed 
table on which an user process contains the use link flag which shows for said link whether it is 
under [ use ] ****3Mc3Mc for said both server and said client, and each aforementioned user 
process should establish, Two or more TCP port numbers used as the preliminary link of the 
TCP port number of said link which should be established. The priority which shows the ranking 
of the priority used to said TCP port number Register with said managed table beforehand and a 
test message is performed by transmitting to said addressing to a partner TCP port number as a 
health check to all the links between said TCP ports which appear in said managed table at 
spacing decided beforehand. If the result which receives said health check cannot be registered 
into said link condition, and a link condition cannot use it by the result of said health check and 
there is a link of the abnormalities which said use link flag is using The TCP port number of the 
link by which a preliminary link to priority is high and said use link flag is intact is extracted from 
said managed table. It is characterized by notifying changing to connection with the TCP port 
number of the extracted link to said user process which is using the TCP port number of the link 
of said abnormalities. 

[001 4] Moreover, the multiplexing approach of a TCP/IP communication link of the 3rd of this 
invention The priority of the TCP port which uses a TCP/IP communication link for every TCP 
port number, being the multiplexing approach of the TCP/IP communication link in the servei^ 
client system which communicates between a server and a client through a network, The link 
condition which shows whether use of the link between a self-TCP port number and a partner 
TCP port number is good, The TCP port number of the link which should prepare the managed 
table on which an user process contains the use link flag which shows for said link whether it is 
under [ use ] ******** for said both server and said client, and each aforementioned user 
process should establish. Two or more TCP port numbers used as the preliminary link of the 
TCP port number of said link which should be established. The priority which shows the ranking 
of the priority used to said TCP port number It registers with said managed table beforehand. 
Each of said server and said client The check of the existence of establishment of said link 
which appears in said managed table if there is a use acknowledge request of a TCP port and 
which should be established, and each of two or more of said preliminary link is performed by 
transmitting a test message to said addressing to a partner TCP port number. After registering 
into said link condition the result which receives said test message and completing the check of 
the existence of said linkup If use of the link condition applicable to the TCP port of said link 
which should be established is improper, the TCP port number of said preliminary link to said use 
link flag will be intact, and the high link of priority will be extracted. After notifying the TCP port 
number of said extracted link to said user process as a link which can be used and completing 
the check of the existence of said linkup A test message is performed by transmitting to said 
addressing to a partner TCP port number as a health check to all the links between said TCP 
ports which appear in said managed table at spacing decided beforehand. If the result which 
receives said health check cannot be registered into said link condition, and said link condition 
cannot use it by the result of said health check and there is a link of the abnormalities which 
said use link flag is using The link by which a preliminary link to priority is high and said use link 
flag is intact Is extracted from said managed table. It is characterized by notifying changing to 
connection with the TCP port number of the extracted link to said user process which is using 
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the TCP port number of the link of said abnormalities. 

[0015] Furthermore, in the multiplexing approach of the above 1st, the 2nd, or the 3rd TCP/IP 
communication link, when establishment of said link of said user process for which each of said 
server and said client are using said preliminary link as a result of said health check which should 
be established returns normally, it is characterized by notifying having returned to said user 
process which is using said preliminary link. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of following this invention is explained 
with reference to a drawing. 

[0017] When drawing 2 is referred to, it is the block diagram showing the gestalt of the operation 
in this invention, and consists of circuits 3 which connect the server 1 which are information 
processors, such as a workstation, a server, and a personal computer, the client 2 which are 
information processors, such as a workstation and a personal computer, and a server 1 and a 
client 2, The gestalt of operation of drawing 2 generates establishment of two or more links in 
the things (for example, two or more TCP port connection, connection between the channel 
numbers by Time Division Multiplexing (turn a channel toward a TCP port), etc.) this one circuit 
is multiplexed [ things ] for a server 1, a client 2. and one circuit (one transmission line is meant) 
of a between. In addition, in the example of a gestalt of operation of this invention, although the 
circuit was made into one, there may be two or more. Moreover, although considered as the 
server and the configuration of 1 to 1 , it may be made branch connection or ring connection, and 
more than one may exist in a circuit, respectively. 

[0018] The server 1 of drawing 2 consists of the control section 11 which operates by program 
control by the processor (CPU), the interface section 12 which exchanges data with a client 2. 
an internal information table 13. a starting timer 14 which will interrupt a control section 11 if the 
time amount on which it decided beforehand after starting comes, and a watchdog timer 15 
which will interrupt a control section 1 1 if the time amount on which it decided beforehand after 
starting comes. In addition, the internal information table 1 3 is assigned in the memory (for 
example, RAM) which is not illustrated. 

[0019] The client 2 of drawing 2 consists of the control section 21 which operates by program 
control by the processor (CPU), the interface section 22 which exchanges data with a server 1, 
an internal information table 23. a starting timer 24 which will interrupt a control section 21 if the 
time amount on which it decided beforehand after starting comes, and a watchdog timer 25 
which will interrupt a control section 21 if the time amount on which it decided beforehand after 
starting comes. In addition, the internal information table 23 is assigned in the memory (for 
example, RAM) which is not illustrated. 

[0020] If drawing 3 is referred to, the outline of the configuration in the internal information 
internal information table 13 and 23 of a client 2 of the server 1 of drawing 1 is shown, and each 
link information is managed for every (every TCP port) link, namely, on the internal information 
tables 13 and 23 So that it may exist for every IP address of a phase hand and can manage for 
every self-TCP port number The self-TCP port number which shows the self-TCP port number 
which should be established, and the priority which shows the priority in the case of connecting 
a self^TCP port number with a partner. The partner TCP port number which shows the TCP port 
number of the client 2 of a connection place. The link condition that the link between each TCP 
port number shows "ACT" (connection is possible) and "SBY" (connection is impossible). The 
use link flag which shows whether the link between TCP port numbers is used ("Y" (use is 
possible) is shown when using it, and "N" (use is impossible) is shown when not using it). It 
consists of user^process identification numbers which show the identification number of two or 
more user-process sections 112 (or 212). In addition, drawing 1 of**** explains the user- 
process sections 1 12 or 212. 

[0021] In drawing 3 , since the TCP port which each user^process sections 1 12 or 212 use was 
decided beforehand, in the link (TCP port) where priority is "1" and serves as a reserve 
altogether, the priority in the internal information table 1 3 or 23 is set up sequentially from "2", 
when the link (TCP port number) is beforehand assigned to each user-process sections 1 12 or 
212. In this case, it is shown that priority is so high that a numeric value is low. Therefore, it is 
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beforehand set to each area of the internal information table 1 3 or the phase hand IP address in 
23, a self-TCP port number, priority, and a partner TCP port number. Furthermore, about the 
user-process identification number, it is beforehand set to the area applicable to priority "1", 
and the identification number of the user process for which a use link flag uses between "Y" 
then goes into the area applicable to the value after priority "2", and when a use link flag is "N", 
it is a blank (a clearance is sufficient). In addition, in the example of a gestalt of this operation, 
the seH^TCP port number and partner TCP port number used as a link are in agreement 
[0022] The configuration of each functional block is shown in 21. the inside of the control 
section 1 1 if drawing 1 is referred to. in case the control section 1 1 of the server 1 of drawing 2 
and the control section 21 of a client 2 will operate by program control, and a control section — 
The communication-process section 1 1 1 in which a control section 1 1 manages the 
communication link of a multiplex link. It has the user-process section 1 1 2 in the case of 
operating the application program which uses a link. A control section 21 It has the 
communication-process section 21 1 which manages the communication link of a multiplex link, 
and the user-process section 21 2 in the case of operating the application program which uses a 
link. In addition, two or more user-process sections 112,212 exist 

[0023] Moreover, reference of drawing 1 has connected between with the process section 1 1 1 
for a communication link, and the process section 21 1 for a communication link by the TCP/IP 
link 31. That is, the TCP/IP link of the plurality [ link / 31 / TCP/IP ] in a circuit 3 will be 
stretched. In addition, although the interface section 12 and the interface section 22 will act as 
intermediary in fact as drawing 2 showed, it is omitting (also by subsequent explanation, it may 
omit on account of explanation by the server 1 . the client 2, and explanation of a between). 
[0024] The communication-process section 1 1 1 of drawing 1 has the linkup section 1111, the 
link status management section 1112, the link house keeping section 1113, and the data 
transceiver section 1114, and the communication-process section 211 has the linkup section 
21 1 1. the link status management section 21 12, the link house keeping section 21 13, and the 
data transceiver section 21 14. 

[0025] The processor of a server 1 the linkup section 1111 of drawing 1 at the time of 
communication-process starting of the process section 111 for a communication link (it starts at 
the time of the acknowledge request of establishment of the link (TCP port number) 
accompanying the call setup from the user-process section 112) The check of the existence of 
the establishment to the link between all the TCP ports that should be established, and each link 
between all spare TCP ports (a test message is transmitted to the TCP port of the client 2 of 
opposite) if the reply message of a test message comes on the contrary from the client 2 of 
opposite and establishment and a reply message will not come [ a link condition ] on the 
contrary — a link condition — being un-established — judging — it carries out and the link 
condition of the internal information table 1 3 is made to update to the link status management 
section 1112 

[0026] The link house keeping section 1 1 1 3 of drawing 1 operates periodically by interruption 
generated in the time interval by the starting timer 14 decided beforehand. It is a health check (a 
test message is transmitted to the TCP port of the client 2 of opposite) to all the links 
registered into the internal information table 1 3. If the reply message of a test message comes 
on the contrary from the client 2 of opposite, link condition normal, if a reply message does not 
come on the contrary — the abnormalities in a link condition — judging — it carries out, and 
judges whether the link is in what kind of condition, and the link condition of the internal 
information table 1 3 is made to update to the link status management section 1112 
[0027] The link status management section 1 1 12 of drawing 1 is managed by registering the 
result (information on the established link which was not linked and established) of the check of 
establishment of the link by the linkup section 1111, and the result of the health check by the 
link house keeping section 1113 into the internal information table 13. Moreover, the link status 
management section 1112 notifies that it is in the condition which can be communicated to the 
user-process section 1 1 2 by telling the TCP port number, when the link currently used for the 
condition of all links and current, and a communication link is managed and the link is established 
also by one link at the time of the acknowledge request of the link accompanying a call setup. 
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Moreover, the result of the health check according [ the link status management section 1112] 
to the link house keeping section 1113, When it is detected that the link which was being used 
for the communication link until now became communication link impossible (abnormalities) While 
extracting the preliminary link (spare TCP port number) which can be used by the spare link 
according to priority and updating the use link flag of the internal information table 1 3 as a 
communication link usable link An usable link (a self-TC port number and partner TCP port 
number) is notified to the abnormal user-process section 1 1 2. 

[0028] The data transceiver receive section 1 1 1 4 of drawing 1 has two or more ports, and it 
performs the communication link with a partner's client 2, managing data transmission and 
reception for every port number so that a TCP/IP communication link can be carried out 
between a partner s client and a port 

[0029] In order to perform a call setup, the user-process section 1 1 2 of drawing 1 performs the 
check (demand of a connectable TCP port number) of establishment of a link to the linkup 
section 1111, and performs the communication link with the TCP port number of the client 2 of a 
partner with a notice in connection with the check result of establishment of a link. Moreover, 
when the notice of the change by malfunction detection is received from the link status 
management section 1112, the user-process section 112 makes re-connection with the TCP 
port of a phase hand's client 2 through the data transceiver section 1114 using the link (TCP 
port number) which received the notice, and data are transmitted and received. 
[0030] The processor of a client 2 the linkup section 2111 of drawing 1 at the time of 
communication-process starting of the process section 211 for a communication link (it starts at 
the time of the acknowledge request of establishment of the link (TCP port number) 
accompanying the call setup from the user-process section 212) The check of the existence of 
the establishment to the link between all the TCP ports that should be established, and each link 
between all spare TCP ports (a test message is transmitted to the TCP port of the server 1 of 
opposite) if the reply message of a test message comes on the contrary from the server 1 of 
opposite and establishment and a reply message will not come [ a link condition ] on the 
contrary — a link condition — being un-established — judging — it carries out and the link 
condition of the internal information table 23 is made to update to the link status management 
section 21 1 2 

[0031] The link house keeping section 2113 of drawing 1 operates periodically by interruption 
generated in the time interval by the starting timer 24 decided beforehand. It is a health check (a 
test message is transmitted to the TCP port of the server 1 of opposite) to all the links 
registered into the internal information table 23. If the reply message of a test message comes 
on the contrary from the server 1 of opposite, link condition normal, if a reply message does not 
come on the contrary — the abnormalities in a link condition — judging — it carries out, and 
judges whether the link is in what kind of condition, and the link condition of the internal 
information table 23 is made to update to the link status management section 2112 
[0032] The link status management section 2112 of drawing 1 is managed by registering the 
result (information on the established link which was not linked and established) of the check of 
establishment of the link by the linkup section 2111, and the result of the health check by the 
link house keeping section 2113 into the internal information table 23. Moreover, the link status 
management section 21 12 notifies that it is in the condition which can be communicated to the 
user-process section 212 by telling the TCP port number, when the link currently used for the 
condition of all links and current, and a communication link is managed and the link is established 
also by one link at the time of the acknowledge request of the link accompanying a call setup. 
Moreover, the result of the health check according [ the link status management section 21 12 ] 
to the link house keeping section 2113, When it is detected that the link which was being used 
for the communication link until now became communication link impossible (abnormalities) While 
extracting the preliminary link (spare TCP port number) which can be used by the spare link 
according to priority and updating the use link flag of the internal information table 23 as a 
communication link usable link An usable link (a self-TC port number and partner TCP port 
number) is notified to the abnormal user-process section 212. 

[0033] The data transceiver receive section 21 14 of drawing 1 has two or more ports, and it 
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performs the communication link with a partner's server 1 , managing data transmission and 
reception for every port number so that a TCP/IP communication link can be carried out 
between a partner s client and a port 

[0034] In order to perform a call setup, the user-process section 212 of drawing 1 performs the 
check (demand of a connectable TCP port number) of establishment of a link to the linkup 
section 21 1 1, and performs the communication link with the TCP port number of the server 1 of 
a partner with a notice in connection with the check result of establishment of a link. Moreover, 
when the notice of the change by malfunction detection is received from the link status 
management section 2112, the user-process section 212 makes re-connection with the TCP 
port of a phase hand's server 1 through the data transceiver section 21 14 using the link (TCP 
port number) which received the notice, and data are transmitted and received. 
[0035] Next, actuation of the gestalt of operation of this invention is explained with reference to 
drawing 1 - drawing 5 . 

[0036] When the user-process section 212 by the side of a client 2 communicates with the user 
process 1 1 2 by the side of a server 1, it communicates through the process section 21 1 for a 
communication link and the process section 111 for a communication link which exist on each 
system. 

[0037] The process section 111 (or 21 1) for a communication link of a control section 1 1 (or 
111) passes control to the linkup section 1111 at the time (TCP port demand) of 
communication-process starting, i.e.. the acknowledge request of establishment of the link 
accompanying the call setup from the usei^process section 112 (or 212). The linkup section 
1111 (or 21 1 1) to which control was passed The link between the TCP port numbers of the 
user-process section 112 (or 212) with the demand registered into the internal information table 
1 3 (or 23) for every phase hand IP address which should be established 0 That is, and the link 
between the TCP port numbers applicable to the identification number of the user-process 
section with a demand is shown, it is a reserve (the reserve in this case). A flag is carried out to 
it being equivalent to all TCP port numbers other than priority 1 in an internal information table 
at "Y" during transmission applicable to the becoming link. Furthermore, a test message is 
created about the link between all the TCP port numbers that should be checked (a flag is the 
thing of "Y" during transmission). It transmits through the data transceiver section 1 1 14 (21 14) 
and the interface section 12 (or 22) to a phase hand's client 2 (or server 1) (step SI 01 of 
drawing 4 ). 

[0038] The watchdog timer 15 (or 25) set up so that the time amount (for example, 10ms) to 
which transmitting ****** and the linkup section 1111 were beforehand set in all the test 
messages that corresponded for every TCP port number which should be checked might be 
interrupted is started, and it waits for the reply message from the TCP port number of a 
transmission place (step SI 02). 

[0039] Then, the control section 21 (or 11) of the client 2 (or server 1) which received the test 
message through the interface section 22 (or 12) passes control to the data transceiver section 
2114 (or 1114) through the communication-process section 111 (or 211). The data transceiver 
section 21 14 (or 1 1 14) to which control was passed answers a server 1 by analyzing the 
command of a message in the reply message which judged it as the test message, created the 
reply message to the received TCP port number, and was created through the interface section 
22 (or 12). 

[0040] The linkup section 1111 (or 21 1 1) of a server 1 (or client 2) is waiting for the reply 
message to a test message between the time amount (10ms) on which it decided beforehand. 
Soon, if the control section 1 1 of a server 1 receives a reply message through the interface 
section 12 (or 22). control will be passed to the data transceiver section 1114 through the 
communication-process section 111. By analyzing the command of the reply message which 
received, the data transceiver section 1 1 14 (or 21 14) to which control was passed judges it as 
the reply of a test message, and passes the reply message which received in the linkup section 
1111 (or 21 1 1). Then, the linkup section 1111 (or 21 1 1) is registered into the link condition area 
of the TCP port number which corresponds within the internal information table 13 (or 23) 
through the link status management section 1 1 1 2 (or 21 1 2) as "ACT" noting that it is judged as 
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the reply from a partners TCP port number and a linkup is successful by analyzing a reply 
message. Thus, whenever it repeats reception of the reply message answered for every TCP, it 
judges that the TCP port number is usable, and the linkup section 1111 (or 2111) is registered 
into the link condition area of the TCP port number which corresponds within the internal 
information table 13 (or 23) through the link status management section 1112 as "ACT" (steps 
S103andS105). 

[0041] When a watchdog timer 15 (or 25) becomes a time-out, soon the linkup section 1111 (or 
21 1 1) of the communication-process section 111 (or 21 1) "SBY" is registered into the link 
condition area of the TCP port number which Judges the TCP port number which has come 
during test message sending (a flag is "Y" during transmission) on the internal information table 
13 (or 23) through the link status management section 1112 (21 12) as use being impossible, and 
corresponds. A flag is cleared during transmission (step SI 04). 

[0042] Furthermore, the linkup section 1111 (or 21 1 1) passes control to the link status 
management section 1112 (21 12). Then, the link status management section 1112 (or 21 12) In 
the internal information table 1 3 (or 23), the link condition of the TCP port of the user-process 
section 1 12 (or 212) with a demand checks in "ACT", and if it is "ACT" The use link flag of the 
TCP port of an user process with a demand is set as "Y." The TCP port number (a self-TCP 
port number and other TCP port number) which can be used to the user-process section 112 
(or 212) with a demand is notified (steps SI 06, SI 07. and SI 08). 

[0043] If it is "SBY". in step SI 07 the link status management section 1112 (or 21 1 2) In the 
internal information table 13 (or 23), a link condition is the thing of "ACT" in a spare TCP port, 
and the high TCP port number of priority is extracted. The use link flag applicable to the TCP 
port number is set as "Y", and only the between whose identification number of the usei^ 
process section 112 (or 212) is under use is set as user^process identification number area. 
Furthermore, the link status management section 1112 (or 21 12) is notified as a TCP port 
number which can use the TCP port number (a self-TCP port number and other TCP port 
number) of the reserve extracted to the user-process section 112 (or 212) with a demand (steps 
S107, S109-S111). 

[0044] Thus, after a series of processings of the linkup section 1111 (or 21 1 1) of a TCP port 
demand and the link status management section 1112 (or 21 12) finish, the starting timer 14 (or 
24) is started and the process section 111 (or 21 1) for a communication link is completed so 
that it may start to every [ health check processing of the link house keeping section 1 12 was 
beforehand decided to be ] time amount (for example, 1 second) (step S1 12). 
[0045] The user-process section 112 (or 212) which, on the other hand, received the notice of 
the TCP port number which can be used performs the communication link with a partner's user- 
process section 21 1 between TCP port numbers with a notice through the data transceiver 
section 1114 of the process section 111 for a communication link. 

[0046] On the other hand, if the started starting timer 14 applies interruption to a control 
section 11 for every second, a control section 11 will start the link house keeping section 1113 
(or 21 13) through the process section 111 (or 21 1) for a communication link. The link house 
keeping section 1113 (or 21 13) started for every second A flag is set to "Y" during transmission 
applicable to the link between [ all / that is registered into the internal information table 13 (or 
23) for every phase hand IP address ] TCP port numbers. Furthermore, a test message is 
created about the link between all the TCP port numbers that should be checked. It transmits 
through the data transceiver section 1114 (21 14) and the interface section 12 (or 22) to a phase 
hand's client 2 (or server 1) (step S201 of drawing 5 ). 

[0047] The watchdog timer 1 5 (or 25) set up so that the time amount (for example, 1 0ms) to 
which transmitting ****** and the link house keeping section 1113 (or 21 13) were beforehand 
set in all the test messages that corresponded for every TCP port number which should be 
checked might be interrupted is started, and it waits for the reply message from the TCP port 
number of a transmission place (step S202). 

[0048] Then, the control section 21 (or 11) of the client 2 (or server 1) which received the test 
message through the interface section 22 (or 1 2) passes control to the data transceiver section 
21 14 (or 1114) through the communication-process section 111 (or 21 1). The data transceiver 
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section 2114 (or 1114) to which control was passed answers a letter by analyzing the command 
of a message in the reply message which judged it as the test message, created the reply 
message to the received TCP port number, and was created through the interface section 22 (or 
12). 

[0049] The link house keeping section 1 1 13 (or 21 13) of a server 1 (or client 2) is waiting for the 
reply message to a test message between the time amount (10ms) on which it decided 
beforehand. Soon, if the control section 1 1 of a server 1 receives a reply message through the 
interface section 12 (or 22), control will be passed to the data transceiver section 1114 through 
the communication-process section 111. By analyzing the command of the reply message which 
received, the data transceiver section 1114 (or 21 14) to which control was passed Judges it as 
the reply of a test message, and passes the reply message which received in the link house 
keeping section 1 1 13 (or 21 13). Then, the link house keeping section 1 1 13 (or 21 13) is registered 
into the link condition area of the TCP port number which corresponds within the internal 
information table 13 (or 23) through the link status management section 1 1 12 (or 21 12) as 
"ACT'' noting that it is judged as the reply from a partner's TCP port number and a linkup is 
successful by analyzing a reply message. Thus, whenever it repeats reception of the reply 
message answered for every TCP. it judges that the TCP port number is usable, and the link 
house keeping section 1113 (or 21 13) is registered into the link condition area of the TCP port 
number which corresponds within the internal information table 13 (or 23) through the link status 
management section 1 1 1 2 as "ACT" (steps S203 and S205). 

[0050] When a watchdog timer 1 5 (or 25) becomes a time-out, soon the link house keeping 
section 1t13 (or 2113) "SBY'' is registered into the link condition area of the TCP port number 
which judges the TCP port number which has come during test message sending (a flag is "Y" 
during transmission) on the internal information table 13 (or 23) through the link status 
management section 1112 (2112) as use being impossible, and corresponds. A flag is cleared 
during transmission (step S204). 

[0051] The link house keeping section 1113 (or 2113) passes control to the link status 
management section 1112 (or 21 12) as a result of a health check. Then, the link status 
management section 1 1 1 2 (or 21 1 2) If it is under use (the use link flag of an internal information 
table is "Y") when a link condition updates to "SBY" According to priority, a use link flag 
extracts the self-TCP port number and partner port number from which the link condition is 
"ACT" by "N" within the internal information table 13 (or 23) as a TCP port number which 
should be changed. While performing the notice of a change (a self^TCP port number and a 
partner port number are also attached) in the usei^process section 112 which is using the 
abnormal TCP port, the use link flag applicable to the TCP port number which should be changed 
is set as "Y" (steps S206-S208). 

[0052] On the other hand, if a health check receives the notice of a change, as it can 
communicate between the TCP port numbers which received the notice, through the data 
transceiver section 1114, the user-process section 112 will make re-connection with the client 2 
(or server) which is a connection place (notified phase hand IP address), and will communicate 
with the user-process section 112 of a server 1, and the user-process section 212 of a client 2 
in between through the changed TCP port 

[0053] Furthermore, the link status management section 11 12 (or 21 12) confirms whether the 
link condition of the original TCP port number of the user-process section 1 12 (or 212) which is 
using the reserve TCP port replaced "ACT" from "SBY" by searching an user-process 
identification number in the internal information table 1 3 (or 23) after processing of step S208 
(step S209). 

[0054] In step S209, if there are some existing, the link status management section 1 1 1 2 (or 
2112) notifies having returned to the corresponding user-process section 112, will start the 
starting timer 14 (or 24). and will be completed (steps S210-S212). 

[0055] On the other hand, after user-process section 1 12 (or 212) communication link is 
completed soon, the user-process section 1 12 (or 212) performs the notice of termination to the 
link status management section 1 112 (or 21 12) through a control section 1 1 (or 21) and the 
process section 111 (or 21 1) for a communication link. Then, the link status management section 
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1112 (or 2112) sets from "Y" the use link flag applicable to the user-process section 112 (or 
212) which performed the notice of termination within the internal information table 13 (or 23) as 
"N" (a clearance is sufficient). Furthermore, it ends without doing anything in order to perform a 
health check succeedingly. if the starting timer 14 is suspended, it ends and a link in use exists if 
it searches whether the link status management section 1112 (or 21 12) has a thing (a use link 
flag is "Y") in use to other links and a link in use does not exist 

[0056] As explained above, since the above-mentioned link status management sections 1112 
and 21 12 have managed the multiplexed TCP/IP link including a preliminary link, this invention 
becomes possible [ performing data transmission using the link which can always communicate ]. 

[0057] Moreover, it can be detected, when detected it when a communication-wire failure 
occurred by a certain cause and the established link became communication link impossible, 
since the link house keeping sections 1113 and 21 13 were performing the health check of a link, 
and can change to a spare link, it can communicate, the link which had become communication 
link impossible on the contrary carries out failure restoration and it becomes that a 
communication link is possible. 

[0058] Moreover, by combining the change of these preliminary link, and actuation of failure 
restoration of a link, multiplex management of a TCP/IP link and the auto-recbvery at the time 
of failure restoration become possible, and it becomes possible to raise dependability further. 
[0059] Moreover, since priority is used for a link, even if a failure is encountered, it leads to 
choosing the same TCP port, and can take in between with a server 1 and a client 2 
automatically. 

[0060] That is, even if a failure occurs on a link, the communication link of processing of the 
application software which communicates with the server 1 which is the user-process section 
212 of a client 2, and processing of the application software which communicates with the client 
2 which is the user^process section 1 1 2 of a server 1 which used the multiplexing link of TCP/IP 
is attained. 
[0061] 

[Effect of the Invention] Since this invention is preparing two or more common preliminary links 
to the link which was to be used beforehand, it is effective in the ability to perform multiplexing 
in consideration of the failure of the TCP/IP link between server-client systems of a TCP/IP 
communication link. 

[0062] Moreover, even if this invention has a failure in the link beforehand decided at the time of 
partner connection, it is effective in the ability to change and communicate to a preliminary link. 
[0063] Moreover, since this invention is performing the health check of all links, even if a failure 
occurs, it becomes possible, and further, since [ which is recovered automatically ] the return of 
a failure is also detectable, the auto return of it becomes possible, and it is effective [ this 
invention ] in the ability to offer a heavy load and the system which can carry out durability 
enough also in IP network within the communication network system in the communication link 
entrepreneur who needs high-reliability. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing a configuration when the sender of drawing 2 and the 
processor in a client operate the gestalt of this operation by program control. 
[Drawing 2] It is the block diagram showing the system configuration of the server^client in the 
gestalt of operation of this invention. 

[Drawing 3] It is the block diagram showing the example of a configuration of the server of 
drawing 2 . and the internal information table of a client. 

[Drawing 4] It is the flow chart which shows actuation of the process section for a 
communication link when the server of drawing 1 and the user-process section of a client 
require a TCP port in connection with a call setup. 

[Drawing 5] It is the flow chart which shows actuation of the process section for a . 
communication link when the interrupt of the starting timer 14 of drawing 1 occurs. 
[Description of Notations] 

1 Server 

2 Client 

3 Circuit 

1121 Control section 

1 2 22 Interface section 

1 3 23 Internal information table 

14 24 Starting timer 

15 25 Watchdog timer 
31 TCP/IP Circuit 

1 1 1.21 1 The process section for a communication link 

1 1 2.21 2 User-process section 

1111 2111 Linkup section 

1112 2112 Link status management section 

1113 2113 Link house keeping section 

1114 21 14 Data transceiver section 
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T-9-->'N'i: 7=7^ ry V^X:mm^'^o^-)^/'7 =yA 

r>'> i^xxAtfcftSTc p/ 1 Pilfio^S'fli:*r^ 

X'h-^x. mm-^~^-^t5Xx/mii!'y-(Tyh^ti^ti 
i±. f>ibm>sbi^tifz^mmiz^^m\Hi>z^m^tix\'^i 

y9 -en-f ttOTC P ;Jf- h Srfiii.gigBfe<OTC 

P^-hi:®ft$-^Tox-^illSfl¥^Kt. ^qg-rsc: 
Tc p/ 1 psmo^s-fL:^^. 

fcit/nne^fiiy y7<r>m^^coms±x<7iTc p,-k- 
j^y^^'^no'jyi^m^^mir^L. Btneu^'^tt 



ico^iiy y9ii^t^^s.f^Wi<r)m^m<SL<rym\^^^^)y':' 

-»f->'V^7-f T>'h>'J^-rAlctJtti>TCP/I P® 
S:#®i:-^-Sff*^2 . 3 . t,ti\tAWmn^-f<^/9 

vATyy i^7.^Mzi6VthTo p/ 1 Piimco^m-fk 

[fS^6] TCP/lPiimS-^-yKy-^^^n-L 
TV hi^XxAtciJtt^TC P/ 1 PjldO^S-fb:^ 

«g&<7)Tc p.if-^#■f^gT-u>:?s•3go■tii^t$■^f d 
TiHiu ^msmmi-^viximMmth 
/ipaimt^j^fi-ftsrs. 

tli^7] TCP/I Pii«Sr^-yhy-i?Sr^L 

T -^f-^ N' h ^ ^ >f r >- h ST-afi ^ 3 -^-^ ^ 7 

T> h v-Xv^Atfett^TC P/ I PSSo^M-ft^r^ 
Tib-JT, TCP^-hS-f^Stw. 1Seffl-r-STCP;K- 
y<^mm^>^^ gTCP;K-h#-f-i:ffl#TCP.-if- 

J5 ct ^/ Huie 7 7 ^ T >- h 2K:^rt;Jifii L . # la le^— r r 
Q-b;^*J5iS:-r-^§ D Vi^oTC P.-K- . IfrlE 

iti-r^# U >:?'C7)TC P,-K- hS-f-«0^<l ')y9h^£ 
^W^<r>T QPifs-V . BfllBTC h#-f-lC 

^TV^^1trlE5ii-r'<# U>'i?i3it/S^c7)|ufg^iiu 
>- ^ix^ix(7)m±(D-^M(Oi- x-'y-^i: -r X h ;< -y -fe — 

ms.-Txv:>i'y^-i^t.zn^^m^imu')y-:^^ 
® tcsii L . mivy^ msLiD^mo^x. -y ^ *5*iT-r 

y >i7^^*^'<£ffl^T-s>i^{f iiFiE^iiy v^^t^Tc p 
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- hS#^M»l-r S i: SrItSt •r«>^-A/^' 7 r 

>-h>-XTA(ci>{t-i.Tcp/'i pmmco^M^tJjm. 
msms] Tcp/i pam^^-y hv-i^^^frt 

T> V ^-^-rAtrfcftsTc px I pmm(r>$'m.it^ 

t-ifeoT. TCP;i^-h§-f-ftfc. fiM-r-STCP.i^- 
hOMlI{5i:. STCP;K-hS-f-i:ffi#TCP;Jf- 

^-^^Ttcitf -l-^/PX^x -y^fc LT-r^hj^f-yfe- 
(Duy9i}^hini. f^muy^ij^tym^&imKxm 

c7)TC P^- h#-^'voSggfctj) S c: i: ^lufSS 

ifrn-fe:^lcii^-rs i t ^!RfSi:-ri.'t->' V^' y^ 
TV Y i'J^-f^iCfeftSTC P/ 1 vmm<r>'S'Wc)5 

ft. 

Iit*^9] TCP/I P5iftS:4^.y hy-^$::n-L 

r>'h>';^'rAtfctt|.TCP/i P3ifi<7)^a-(t;:^ 

T'S)-:)T, TCP;K-h#-f-^St. ffiffl-T-STCP^- 

o-fe;^*qfEi-r<#y>'^OTCP,i^-h#-f-t. mrlS 
^^SccOTCP.1f-h#-f-i:. mnETCP,-K-h#-f-t 

MLximi-i>m^<Dm{iLi^-rm^iiLt^. ^i^m 

9=7^ryV^fl^1xifi. TCP^-hO<$ffl5||2g^ 
X "/ 5: -r :^ h -y -fe- i/Srltfieffl^T C P ;Jf- 



p*r- hici^^-T'S y y^^m^mm^x'h 
tmrnif-m vy9<7)TcP7i^-h mri v 
y^yy yti^^mmx'^^&<Dm\' ^ y^ ^Jtsaj lt 
iiMT-# ?,*jy9b Lxmzj-—fy'^-tiXiznLxm 
MmmLtzvy^cDTCp^-hm-^^m^L. miv 
y9mL<7)^mco^^ y9ti^mT-tht. "f-^mn^hti 
tzmmx'mimT^-yMzmr,x\^^ms.Tc pin- 
Ma«7)u y^-^xiizitth^vx^x. «y ^ t LXT-y^ y 
^ .y-b-i^'^HtrlEffl^Tc P;K- h#-f-9BtcjMfi^^c: 
tT-lTV\ milE'vUXf-x-y^tcit^^^llzrmnEUv 
^'^micS^L. BufE^PA-^x y^^O^HlwiOKiiE 

m'^<r>mn<r>'jy9ifihfni. =^my9-h^t^mim& 
tm< xm^^m u y9yv-/-b-^m^<D v y^ ims. 
«^-r-ryp*^/bttaj L., ^(Tmta Lti u y^^orc p 
^- h^^<7yi^mizmmt ^zt s:miem«<^ u y 

<7)T C P .-K- h - SrfiEffl LT V-i^ BulBcL-if ro-fe 
Xtzm^hZ timWLb-t?>-^--'<X9y>(Tyhi^ 
xxAt^fctt-STCP/i Pii«o^M-ft:^ft. 

BinE^U;^^x>y^£7)fe||. B^IE^filUV^J' 

Sri£fflLTV^i,Bul£j--ifro-fexc7)ffiffE5l:if U 
>:7«05iS:*qE^tca!lf Lf^*^tCBofE?Hi 'J >'^? ^ffi 

■&c:J:5r#iii:t- ■g.lS^^?. 8, ttiltQismco-^T- 

j<'X9v^Tyvi^x7-MziinhTcp/ipmm<7) 

[000 1] 

i^m(7)m^hms^m: tcp/i Piiftsr^>yhv 

j^y^y^ryhi^x^rJ^^izanhTcpyipmrnco 
^miuf^iixx/ijmitzmt^. 

[00021 

immcmm] m^rcpyi pizm^t^y^try 

h/-9--^N':^. mtlf. #^^4 - 1 5 6 7 0 S^^jk 

mizii. 9y-(TyhX-^-^^(r>oy9iiivy9t 
^^xa 0 . ^(7)1 oy^ ^im L■r1^->'^'^: ^y^r 
yhWix-mm^^d. 

[00031 

[liaj*''fi?^Lj:ai:-r-5.iiai t3&-L^*-%. ttST 
4-1 56 70 3-^^^l8{CfcV^T. lU^i7L*Hs6fflL 

$iTycU>'i?{c*tL-C. ei!jWtcy>'^'5raiHf set 

[0 0 04 1 1^->'V^7-fT>'h>-::?.x-^tCt>(t^T 

c p/ 1 p ii^ 1 V y'9'x'mmino . 
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10 0 0 5] ^%m<r>mmii. i.mmA'k^^. tc. 

Pii«<7)iS„°p^tt^ %Wmt:mi 

[0006] 

*^Hjo^ 1 c7)TC p/ 1 paflir)^a-ft:^r^ 

{i, TCP/ 1 PM(i$r^-y hV-i^^cH-LTI^-VN't 

P.if-hS-f-ST'Uy^'SrSS-^-CjifiSr^fdJ^tc. Iti 
bt:nmbtX\^^> 

[0 0 0 7] tfz. 2|s:^BJi7)||2cr)TCP/I PSificO 
Pm.^-)mi. TCP/I Pa«5:^.y hy-^'$-:n-U 

r>hi^;^-rAt:fctt-S.TCP/i PMfio^fi-ft:^ 
T'ib -3 T . IrflE-^f-^N'fc it^lJIS^ 5 -f r > h -e^h-m 

^it-f ft<7)TC P d?- h Srfiii.S^gBfe<OTC P;K- h t 

[0 0 08] ifc, 2^^Bjcoll3(7)TCP/I Piimo 
#a'fl::&^l4. TCP/IPiimS-*-yhy-:?$-:rft 

T>hi^xxAtcfctti>TCP/i PjiffiO^s-fk^r^ 
X'h-^X. fl!)fEt^->'^Joil/B^fiE;J'7^r>^-^■i^-fi^ 

ffi^5tOMiE^Tc7)TC P.-K- LTxX -y-t 
-i^'?ri^fl1--& C: t T"^/P:2.-f-x -y ^7 -5 >'i7 
ea^Si: , MIE f ^^iJ'imMS^^Stci: l.mflE'v/WX 
-y :^<?)^:^Sr*i^LB>iiE'vP;?.^x -y ^'O^mjip'S 



tfiffi L-e^^ftH} vy^izm*)mti>xd tzmm 

t^j:'otzO y:!' z:mmtX^^^a.—i'y'a-tXI,zmmi- 
U yi^ ^ix^jX<7)T CP lii- V ariii-^^OTC 

[0009] MtC. ±iEC0^2c7)||3<:OTCP/I PS 
ft£0#m'fb:^t^fc»,'>T, 1i|IE-9-->'^*3J;lXH«IEi5'7'f 
T:^h^ii-fii{4. fihm>iyixti^mi^zmsm±-t 

TC P.-K- h (Cit LT -y -fe-i^'^iUfi-f |> ^ i; 
•C^I^>?>^x -y ^^T^ U >^'4milS^g$r*L. iu 

■SlufS^WX-f-x -y <50MiaS:^a LmB'^lVX^ X y 

yif sraaiL-eioaaju^Jr^u >':^fc:^!jo§x. 

[0010] 5Et=:. ±iE<^m2 *^«m30m 1 <^)TC 

p/i Piifio^m-ftSrs^tcfcv^T. lirisu ^-j^^tst^ 
a^-SJi. ByiE^/^;^^x>y:?«o^m. mz'f^vy-^ 

trisM LT v^^ B>iiEJ--1fra-bJ^<7)1«IE5i5:-r'^t' 'J 

[00113 ^tl. *%H3«omi <7)TC P/ I Piiffi<7) 
^«^*a{4. TCP/I PMrnSr^-yhV-^'S-tfi-L 

Tyvi^x^Mzm'rhTCP/ipmm^^m.it)j& 
BiiiEgSSnfvrtt^oy y9<r>^-^<7i^mb t 

[0012] *^B3c7)^ 1 <7)TC P/ I PildcT) 

^-m^-^ma. Tcpyipmm^:^^yhv—^t:ifL 
x^-j^t ryvmx'mmzi'iio-^-j^/^ 

r :^ h i^x-rAtcfctt-STC P/ 1 Pilffico^a-ft^ 

T'S>^T. TCP,-K-h#-^t. <sEffl-ri.TCP,if- 
aTCP;}^-h#-^tffi#TCP;if- 

0-tX*Siti-r-^# 'J >'^<OTC P,-K- hS-f-t . BUlE 

v&iLt^% ^)y9<r>TCPi!fi-Ym^<ryt^^)y9b-^ji 

hWrnTOPM-Y^^b^ l?^TCPd?-h#-^tC 
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H(iie5i4-r<^u:^^<oTcp,-K-htcM^-rs 

jL-Hfrn-fej^titLTBiifEttajL^'J ^-^^OTC Pdf 
[0 0 13] tJt, 2|s:5|H3<^m2<7)TCP/I PMiiO 

^-m^-nmt. tcpxi PMm^^-y w-^^itL 

T^-h i^:^xAtc:t3ft-STC P/ 1 Pji«<^^a{k:^ 
T'S>oT, TCP^-h#-f-ftlC. fiM-r-S.TCP.i^- 
hOfilitJifii:. STCPdf-h#-^i:ffl#TCP;Jf- 

D-fe^*<5£i-r'<i§ u^-^oTCPd^-bs-f-i:. itne 

l.1^0TCPdt-h#-^t. MiSTCP.-K-h#-f-tC 

\.x^-fh^<mm:m-9^'SLt -k , ^^^i-r 
iuia«aT-r;nciBo T v > s mrfET c p dt- h rao y 

y'7±X\,Z^h'^VX.^x.-j9t\^X^7.Y:/^'y^- 

v\ HiriE^/i^A^x -y ^t^it-f'i.^m^tufEU 

*^'fiM^T'*^-Ol?iiEMIH 1/ 7 ^^A-'fiMi+iOSS 

(r>^)>yifhin.\i. =fm')>':^i3--hmm&im<xm 
imm u y ^ 7 7 yfj^^mmcov c p --k- 
-t^fuiEi=sx-7';w*^<i>}sait, -e^oaaiL^^u^^ 

OTC P.-K- hS-^'voJg^t-iaJ D#;t -S. c: i: ?r BirlEM 
:^^<7)TC Pd?- hS-ttr^LTV^atfifEi-- 
•!f7-n-feXtji^-r-S.^t^!|fii:i:LTV^«., 
[0 0 14] tfz. 2|s:^BJcO|g3c7)TCP/I PfflffcT) 
#a-fb:5^i, TCP/IPiifi^r^-yhV-i^^^n-L 

T^^hv'^^.rAfcfctti.Tc p/i pmmcr)pm{tijm 

X'h-yX. TCP;lf-h#-tmc, <tffl-r-S.TCP;K- 
hO^^tm^i:. iTCP;Jt-h#-ti:ffl^TCP.-t^- 



iiif 'J <7)T C P i^- h #-f-<30^il y v^' i: ^: 
•i.^<^TCPdf-h#-^i:. Bul£TCPdt-h#-f-fc: 

nhx^-rh^<r>mB.km-mmm.tt:. ?^y>ifr 
i?7-f r^^h-eti-fii**, TCP;j^-hc7)<gffliifSM^ 

*«S> ^ i: 1?f E«S7"- T V ^ ^ B5IE5iA-r^# 

IS£7)f-x -y -y-fe-i^'fr BOlEffl¥TC P,-K- 

lc^tr-l.^m«:miiEU>'^'^t:SilL, IJIEU^'^ii 
iLO^rilO^x fPi^WT'^h t , miEifefc-f-"^^ U 

^oTc p*r-btcM^t--i> u yi^^timm^X'h 
tiifmsTf-mv y^<DTc p^- h#-f-*»^> HuiE<$ffl y 

y :7 7 5 ^^*J*Mffl'Cffi5feWlfii[<?)^v^ y y ^ $rl*ai LX 
fi^T'S S U ^^^^ t LTM^JL— rro-feXlc^t LTM 
iEfi&ajL^cy>'^<7)TCP;K-h#-f-Srii»L. ItflEy 
yjJ'itfirOWtliO^x -y ^^Ai^lT-tl. . "fibm^tytl 
^cSHrfiS'^T^-T'/WciRo T v^S BiflBTC Pdf- 
h^S<D^jyi!'-kXlzM-th^fl-x^j,-y^t LX'rXh 
j< <y-fe->-'^HiliEffl^TC P;}f- h#-f-$BtCill<lf -5^ 
tT-^Tt^. HUlE'Vl^Xf-x-y^cm--S^*2rBl^y>' 
^'«aS(c:S«L. I>r^'v^;^^x •y^'OifemtcJ: 015^ 

vy^ ^ti^mm^x'ii^'O'mim.m vy^y^ ^ti^m 

ffl4'<7)MSc7)yyi7;5,ij>it{f^ ^dy Vi7*>^>^5feJiI{a 
A-IS < xmiE^SIffl y 7 y y ^ laiB 

iax-:7';W*»'^i*aiL. -5-<^ait^y y^'OTCP 

^- vm^^cowmzm nmt^^t t:-m5.mn<7) y y 

[0015] WiZ. ±Mi<r)W. 1 . m2 . ^tz\i^3(r>T 
CP/I P3ift^7)#fi'ft::5«lwfcl^T, H^nE■r-^^'i5J: 
t/HulE:J'7-f TVh-en-eixA^, buIE'^./PX^x -y ^'O 
1ii!E^«iy^^'2:fiOTLTV^SIuiEi-1fTo-fe 

tmrlEiPfiiy SrMfflLTV^I, BiriE^— f 7-o-k;?.fc: 

[00 16] 

i?m<rymL<mmi <si^<^^^(rm^<mw,z-:>\,^ 
X. mm^m^xxm^m-h, 
[0017] m2i:mm-^ t . *%Bjtcfcfts^co 
mmi^-tmmiX'h-^x . y-^^XT^-i^ay. 

■<Tyh2b. ^-J^lt9^-{Tyh2tz:mmth 



[0018] 112 C01f->'N' 1 (i. ro-fe -/i;- ( C P U ) 

mwmff'ibmi^^tu-zmmtfi^htmmsiii urn 
AM) mzm*)imi:>tix\>^^. 

[00 1 9] 02<O^7-fT>'b2{4. ro-fe.y-9- (C 

22 fHs^mm'r-r/1'2 s t . f^'ikj^isbrnfy^ti 
fcmsm:^bmm^2iizvi<os>.tsmi^^^-72 4 

k. mmmi'i^^ih^tif^mmti^^kmm^2nzm 

K>jl:tsmMiS'-('?2 5ki}-^m^^tL^. =5rJ3. rtgUlf 
AM) rtlcSi|<9fttt'^>*l.TV^«>. 

[ 0 0 2 0 1 123 ^mm-t^ k.mi c7)rtg5 

ffi^x-T'/H 3i5J:lX^7'fT>h2 0rtgi5itfB-r- 
r/1'2 3 [^c0^i^O«£i3&S:^LTi3 0 . V y^^: ( TC 

I.. ■t^j:h%. rtgPttfST^-ryU 3 . 2 3tw{4. 

isfc^ar^ i -5 . iii-r^^ g t c p -it- h 

TCP;K-h#-f-i:. «-TCPd^-hS^H<50i;^:?*J 
TACTj (S^H) rsBYj («igpRr) 
*-r'J>'^'1^«i:, TCP;Jf-h§-f-BI^7)U^:?^^^ 
LTV^i.*»i: (^LX\^h^\i TYj (i^ffl 
"T) Sr^U. <SefflLTV^^:V^J®^{i tnj «lffl^) 
Sr^-f) 5r^i^-rfiefflU:^^7 9^^i:, ^tlS<?5a.— fro 

12 (t^^«2 1 2 ) r 
Tu-^xmm^kti'^m&^ixxy.^?, . jl- if 

ro-feXgUl 1 2S^{42 1 2COV^T{4. ^tigcOHl 

[002 1] m3\,Zii\>^X. ^g-i-ifro-bXgpi 1 2 
^fci42 1 2*^ilffl-r^TCP.it-h{4i^y)^ioTV^ 
S fc46 , l*ia5W^-f-y;U 1 3 * nr{4 2 3 
{4, tfro-feXgpi 1 2i/v:{42 1 2t:y>':? 

(Tcpitt-hm^) ifi'^i^m^^xt>ixx\.^h^i,z 
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ii-kxm^m&ifi ^ 1 jX\ ^i^k^^Vy^ (TCP 
.i^- h ) (Dm^izii r 2 J *><i>jiltcig^§^i-cv^?,. i 

tMoT. rtSeffilH-r-r/H 3*f^{42 3rtOffl# 
3fe I PT K gTC P;K- h#-^tfibt)liffii:ffl*^ 
TCP;K-h##fciO#xyTl:(4, ^i^^^^TV^ 

^yyi^if' TYj co^i^itt. ^c7)k^mm-thJ.-^y 
*^tc{4r5>7 (^UT-r-fc^v^) T'ibi.. * 

ISStO?g®CTT-{4. U>'^fc^|.aTCP^-h#-f-t 

[ 0 0 2 2 ] H 1 z:mm-t^ k . ll20-9--^N' 1 OMffll 
gPl li5j:lX^7-fT^h2«7)S0ffllSP2 l3&irn:/7A 

4'Mw-c-iM^-ri.^<:7)$(it^i 1 \f^i3xx/mvm2ip^ 

Hi. $^m.'jy'?<^mm<7)W^^<fiommy^-^xui 
Ilk. 'jy-^^^^-thry^j^-^-Byyuy^Ms 

m^2\\i. ^m^)y'^<^m.mcr>mi'€ommyu^ 
X^211k. uy:!'t:i^m-t^Tyv^—>'3yyu 
yyj^^mm-^^(^j-—^ya-bix^2 i2k^^ 

UTV^-&. ^rfc. ^-ifra-fe^SSfl 12.21 2J4. 

[ 0 0 2 3 ] i^^vT, 01 ^mm.-t?>k . mmmyn-izx 

Ulll kmmmy\:i-^XS^2 l l tStrTCP/I P 
i;>'^3 1T««8tTV^'&. -f^h-h. TCP/I PD 
3 1 {4. lHl^3(*itc:Sia:<7)Tc P/ I p u y^'A^si 
{^tiX\>^hZklz^j:h. 55rfc. ^|glw{4. ll2-C'^L?t 
i-ptc. -(y^yji-xUl2t5j:V^>(y^yj^~x^ 
2 27&*4'ai-r^c:i:tc^rS*«. «ii»LTv^^ 
ajT't . lti?9-fr>'h2i: faotKHjx-mHgfO 

[0 0 24] HlcOSfira-bXgpi 1 1J4. U^^'il 

isui lilt, vy^^^m^i 1 12k. 'jy^^ 

«S^a51 1 1 3i:. ^—?m^m^l 1 14i:2:^r 
L. ii^ra-feXg52 1 1(4. U>'^ftigP2 111 

k . y y9wmmsi2 112k. >'i?«t«i^^2 

list, T-:J'illS«a{21 14i:Sr*-LTV^S. 

[00 2 5] 0ioy ^-^^liitgpi 1 1 1(4. -t-^N'i 
<?5ra-fe-yi^*>*aiifflra-fej;<.ggl 1 1 coiifirD-bX 

jgi!^ (jL-ifro-fej^gpi 1 2i)^h<Dnm^\,z^o 0 
y9 (TCPd^-h#-i-) <o«i4:<?5iii2ii^i^tciei&) 
^z. il±-r^§'^Tc7)TCP;K-hraoy>'^fcJ:i;^^ 

AoW^f-x-y^ {y'X\-:^''/-\i'-V^n^<r>9y^ 

ryV2<nTCPiii-v\,zw^\^. n^<r>i^y^ryY 
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[0026] 0ioy>'i?:yc.«^ia5i 1 1 sa. mii 

(xX 'yt—i^in\^<7)^^>( ry Y 2C0TC PiK 

*?ifi|i0^7-fr>'h2*»^>xxhp<>y-fe 

i.*»2r*IBrL. U>'^1^^aa51 1 1 2lznLXP^^ 
[00 27] 01<7)!;>':^4miSgCl 1 1 2{4. 'J> 

(mL^tifzvyi!'. mL^ti^ij^-^fzuyi^cmm) 

im/Vyi:^^m^m l l 3t;J:l.'vPx^x'yi5' 
tOMm^l*ia5ffifB7^-r;H 3tcSab-ri>C:i:tcJ: 

a-ri). vy^'Ji^imm^i 1 1 2{4, ^t<ou 

Vy:^i}m±^ilX\>^&l§^(,zii. -eoTCPjK-h* 

a-fexgpi 1 2ir3i»-r«.. tfz. vy^^^'smui 

1 1 2(4. U>:J':KSS^gpi 1 1 SlZi^h^JUX^:,, 

-y^coi^^. ^tx-mmizmm tx\'^fz v y^'ijf^Mmr- 
mmm b^^tzzt^mtattim^tzii. m^fm 

izm-yxi-mc^u y:^x'mmx't^i'mo y9 (i^^io 

xn^>mn—y)v\ 3cr,mmvyi^yy^i:im^^ 
tmz. im'^m^vy'!' Xsrc^i-hm^tn^T 

CP.-if-h#-f-) SrMS<0$>-?:'iJL-ifrn-lrxa51 1 

[00 28] HlOx-^'iHSm^mgPl 1 14(4. ffl 
^O^' TV h fc^-K- hHT-TC P/ I Piimr-^ S 

[ 0 0 2 9 ] 0 1 (?DJL-ifra-fe;:?.S6 1 1 2(4. 

d^- hm^ffm-m) t: V y^miL^ 1 1 1 1 ic^t lt^t 

iO^ ^'f r y h 2 cOTC P;Jf- iOiifiSrtf 3 . 

ttz. JL- ifro-fe^asi 1 2{4. ')y9-mmm.W'\ 

1 1 2*-<bSS«ltiltcJ:i.-eJ'9#;t<Oii»2r^tt/^^ 
>'^20TCPd?-^hS«^S:^fV^. 



[0030] mi<r>^)y?m^^2 l l 1(4. 9y-{T 
y h 2<7)ra-b y-^f *-'iirtMrQ-fexSl52 1 1 iOiifrr 
o-fexSKl^ (JL-ifra-l:Xg52 1 2*»^Oiif^lc 
#3 f ( TC Pdf- c^itiiOmtg^^l^CC 
eUl) t;, 5iA-r^#:^-CiOTCP.-K-h[a<7)y>'>7t3 

^-^< 1 (7)Tc PTif- hizmmL. wi*G<7)^f-^N* 1 
^^imfm±. ••/■t-i^t^m-ox^^iftmuy 
2 1 1 2iznLXf^umm7—rfU2 3<7)vy^ms.t: 

[0 03 1 ] El<7)'J>'i7^^^a52 1 1 3(4. im 

^^•724 izx h^i^)m>ii>tifzmmmmx'^'r^m 

(xXh;^ •yi^—'Ji:i!ii^(^^—-><l(7)TCP7it—hiZ 
iHflL. *tlPl<7)-9-w\' 1 *>^-r;^ «y-fe-i^'03l«^ 
•y-fe-i^'**jl-5T5feh.tf U v^^flUBiE^. ig«^ -y-fe- 

Vyi^^m^2 1 1 2(C^tLTrtgPWfgx-^ 
)l'2 3(DVy^^t:^^itS>. 
[0 03 2] lllc7)U>^74^^^ggP2 1 1 2(4, 'JV 
^?51ia52 1 1 1 (Cj; ^ D V;?c7)5|tio^x -y 

fcJ:l^U>':?'^K.^iimS|{2 1 1 3KJ:S^l'X^x-y:J' 

i7)^m^I^SPffifgx-7';1.2 3(^SIIt- l.c:i:(:<t 0«= 
a-r-S. tfz. 'Jy?^n^2 1 1 2(4, :^T<7)U 

^)y-^im.±^ixx^^h^{,z\t. -e<?5TCPd^-hS 

■f-?r^4>-ti:-s> ^ t x-mm^mimx'h^ z t Sr^— 

n-fexa52 1 2(Cil^-ri>. ttz. UV:?'^m«aa52 
1 1 2(4. Vy'^W&!^^2 1 1 BlciS'vP;^^* 
•y ^ O^m. ^-^T-amtC^siffl LT V^^c U Vi?*<afi:^ 
m (m^) t^j:'ytzZt^^liiLfzm^lZii. mMH 

izvt-^x f-me^v y^xmmx'^ i'mv y^^ 

T(^a5lffg7^-7';P2 3cr)mmv y^yy^^WMi-^ 
ti^iz. mm^m^j:vy^' isrc^-h^^tn^r 

CP;K-h#-f-) S:M?»<^*o^i-lfra-fe;<.a52 1 
2(Cji»-t^. 

[003 3] 01<7)x-:5'il^SfiSfta52 1 14(4. ffl 
^7 T>' h i: h^-CTC P/ 1 P3i«T-# ^ 
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[0 0 34} 01<7)JL— rro-fe:^g52 1 2{i, 

z:^ndfzMz. vy:^(Dm±(7)vm (mmx'^^T CP 

«7)-9--M'liOTCP,-K-h#-^i:Oiifi^fTd. ttz. 

jL— fro-fe;^gP2 1 2{4. vyip^vm^2 112 

[0035]<?:tC, Hl-dSmBlLT. 2|s:^HJco|| 

[00 36] ^'^■^T>'h2i!lc0i-ifra-feX|[P2 1 
2*<-tf-^N'Hl!|Oa.-ifrn-fe:;^l 1 2hmm^:-t^^ 

2 1 1 fcil/^iififflru-b^SPl 1 1 ^:rt-LTii«2r^T 
3. 

[0 0 3 7] um^i 1 (^^.riii 1 1 ) (rmmm-Tu 

•fexgpi 1 1 (i/i{i2 1 1 ) (i, fflfiro-fexeui^ 
-r=3rip*>J-— TT-o-fexgiSi 1 2 (^7t:{i2 1 2) *^4> 

1 1 ii>zmn^mt. um 
"km^ttjrz^jy^mmi 1 1 1 it.tz\i2 1 1 1 ) 
{i, ffl¥^fe I p r H P';^«c7)rtgp^f |g7^_r/u 1 3 ( ^ 
:t{S2 3) {C^$iiTV^^g*<7)i5oy;:ct.— rro-fe 
1 2 (i3t{±2 12) iOTCP.-K-h#-f-ST-<?D 

L . Mtc . m&t^^ ±X<r>TCPiii-V >; 

-fe-S^'$:^«L. ffl^3tc7)^7-fr>'h2 (iTtrti-if- 
^N'l ) ^znLX7--9mS:mUl 114 (2ll4)fc 
itX'f >':?7x~;?.g|51 2 {^tz\t22) ^tfrLTjtm 
f ^ (ll4<7);^X-yrS 10 1). 

[ 0 0 3 8 ] -y TC P;K- hS-^tC^jS 

LfcxXh^>y-fe->;S:^T3llfi^;t^i:, ^jy^m^ 
SUl 1 1 H4. =f»>m^^ixfz^ mx.\i. l Om 
s ) lzm^1ktsXo[zm'&^ixfz^S^-71 5 (iJt 
ti:2 5) a-eUt. i*fi^<?)TC P.-Jf-- h#-f-*»^>03g 
ft^-y-fe-i^'Sr^o (;^.x-yrS102) , 

[0039] -rsfc. >{y^y3L-X^22 {t.fzMl 
2) ^-ffLX^XV^^'y^-i^^^mLrz-^y-^TyV 
2 (^fc^±■9■-^^'l ) <r>Um^2 1 (iJttil 1 ) {±. 
Sftro-feXgCl 1 1 (i^v:{42 1 1 ) i:itLXUm'k 
-r-:5'3l^«a52 114 {tit\tl 114) tcS"^. ^ 

mm.^tifz^—^m^m^2 1 1 4 ( ^/ctii 1 1 

4){4. ^•y-fe-i''<03^>'H$r8Wrrsc:i:tciOx 



;^h^-y-fe-£^'i:MBrL. ^ftLn:TCP,-K-hS-^tc 
m-hWMP^ 'y^-=J2:^WLLX^ y-Sfy :i^-y^^22 
( iT^cfi: 1 2 ) ^'kLXif^m.Ltzmmyi -y-b-i^Sri;-- 

/N'ltciifi-r^. 

[0040] -9--yN'l (i;t«^7-f r:^h2) 
^miL^i 111 (*f^(42 1 1 1) (4, "^Hymyhti 
fz^^^ ( 1 Oms) iora. T-:5!.hp<-yfe->''J::itf-|)3g 

12 (t^{i2 2) ^tn-LTigfi^-y-fe-i^'Srl^-Al 

<r>umui iti^m-^t. iiftro-fexgpi 1 is-cfr 
LTx-^jH^fisci 1 i4izmmt:m.'t. mmtrm^ 

tifz'r-iS'm^mS^l 114 (tfzli2 1 1 4 ) {4. ^ 
mVfZim:>^'yt-i^<r>:i'7y}i^mm-ri>^tlzX*) 

"rxh^i •yt-i^<7)mmbmmL. vy^miMi 1 1 

1 {tfzii2iii) t,z^mLyzi^m^ -y-t-i^irm 

■r. -r^t. 'Jy^VtiL^l 111 (*/>:{42 111) 
{4, mm^ -y-fe-i^'SrJSW-r-SC: tti Offi^^TCP 

i:LT. Ui^^4t^l=agpi 1 1 2 (47t:{42 1 1 2) 
S:in-LTrt^ffifg-r-r;H 3 (tfzi±23) P^T^^ 
-^-STCP.-K-h#-f-cOU>^'^«BJcyTtC TACTj 
tLTSilf^S. ZcololiZLX. TCPftl;ig«$fL 
^.ilft;^ -y ■fe-i^'iOS(itr^0Ji-r^tc:'?-c7)TC P;K- 

h^^-ij-mm^mtrnmLx . vy^mii^i 1 1 1 
(i:t{42 1 1 1 ) {4. yy^'^^s^asi 1 1 2*:n- 

LTrtgPffifgT^-r/l- 13 ( 4;^{42 3 ) f^TM^-T'S 
TCP.lf-hS-f-ouvi^^t^xUTt;: TACTj 
TgM-r-S (X-r-yrs 103, S 1 0 5 ) . 
[0041] M^^^VIS (t^J425)*f 

rJ'^AT'^M^^Si:. iiftrn-feXgUl 1 1 (ttilt 

2 11) c7)i;>'i75iiLg51 111 (^7tt42 111) 
{4. V y^^m'Sm^ 1112 (2112) Sr:rt-LTF^ 
SPfitfBx-r/H 3 ( trzlt2 3 ) -CxX -y-b-i^* 
iUfi* (illfl4'7 5^*« TYj ) tC^rjTV^^TCPrff 
-h#-t^^^fflT^i: LTfJBrtT^S-r^TCP.-K- 

h#^<DU>'71fc«x»;TtC rsBYj SraHL. j^S 
»4'77^^S:^'jrf I) (x-r-yTSi04) . 

[0042] Mt. 'J Vi? 51*551 1 1 1 (i7t{421 

1 1 ) {4. $iJi«ISr U ^i^^^^^gCl 112(211 

2) -r^b. vy^^^n^i 112 (*;^>: 

{42 1 1 2 ) {4, [H^fm-T-yjUl 3 ( i/i{42 3 ) 

icJoV-i-C. g^«OS>-o7tat— ifrn-feXgpi 12 (i;t 
{42 1 2) COTCPiit—hCOUy^^'^mtl^ TACTj 
^x-y^L. TACTj T'i)tl.{f, g*0*>o/iJL— r 
y°ci-itXcr>TCPitf-h<7)mmV y^'yy^i: TYj {: 
^^L. g^O^-^/c^-ifro-fexgUi 1 2 (i^v:{4 

2 12) {C^LT<£fflT'#i.TCP,-K-h#-f- (gTC 

p^-hm^mx/i&Tcpnt-hm^) trmm-th 

{Xr-yTSlOe, S107, S108). 
[0043] X-r-yrSl 07{C±5V^-C. rsBYjT 
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hint, oyi^^mwmi 112 (tfv:{i2 1 1 2) 

(iOTCPTK-hT-yyi^^^^i r ACT J <7)t,<7)-c^ 
5t)lS^<0©V^TCP^-h#-^S:ttJ±lL. •€-c7)TCP,-K 

1 1 2 (4/c{i2 1 2 ) cDmm^^^i&m'pcomtfim 
^■th, wi>z. uy^^immm^i 112 {tfzii2 1 
1 2) ti. ^^cTjjjo^ci— f ro-fexsp 1 12 (^T^c 

{i2 1 2) tC*tL-CttaiL^^ii<OTCP;i^-h#-t 

(gTCP;}f-bS-f-i5j:T/ffeTCP;K-h#-f-) 

107. SI 09~S 111). 

[0 0441 ::<oXoi>zLX. TCP,-K-hg^<7)y 

y^5li§i51 1 1 1 (i/v:{i:2 1 1 1 ) isXl/Vy^Ak 

wem^i 112 (i>;:i±2 1 1 2 ) co-^^ijm 

hht. a^fflro-txgpi 1 1 (i;t{42 1 1 ) {4, 
^'-fvi4 (t7t:{42 4) 2:^L, S^T-T-S (x-f-y 

rs 1 1 2) . 

[00451 STC P;}f- h#-f-<^ji» 

^^iffz:3.—fyxD'tX^l 1 2 (if^{42 1 2) {4. 
mmmra-izx^ 111 OT^-^J^iH^mSB 1 1 1 4 

[0 04 6] ^$iX7teil)^^-7l4*^l#^ 
t:«ijffllgei ICfJOa^Srj&^tt-Si:. $ij«fa51 Hi. ii 

mmru-tx^i 1 1 (^^{421 1) Sr^n-UTU^-^ 

imsSSKl 1 1 3 {tfzii2i 13) ^iSllrrs. 1 
#^t:^§^t/SU^i?^®^g|51 1 1 3 (ll^^{42 

1 1 3 ) {4. ffi^^I PTK^Xtt^^rtSPffifgx-r/P 
13 (i^{42 3) tC§^§nTV^S^TCPd^-h# 

^mcovyi!'izm^-r?>mm'py7y^ ryj tt. m 
ic, 5iig-r^s^ToTCP;it-h#^rao'j>'^tco 

2 (i/i{4-9-->'N'l ) tCitLT-r-^iMSfilfPl 114 
(2 114) iJil^-f VrJ'^i-xSfl 2 (i/t{42 

2) ^iYLxmm-r^ (ia5£oxx-yrs2o i ) . 

[ 0 0 4 7 1 f-i -y :?'-r^# TC P;K- h#-f-»lCjitfi5 
L^^-r;^hp< y-fe-S^-$r±-Cill«*l;l?.i:. Uy^'I^S 
SimSC 1 1 1 3 ( i^/^c{42 1 1 3 ) {4, i^a6^^$ix/c 
f^m mtlS. 10ms) tCfiJOatfJ; dlc^^$iT/w 
Mm^-^-71 5 (^^^(42 5) ^SSjL. iHfi^fecOTC 
P;K-bS^»*>OSm^-y-b-i^'2:#-? (;^x<yrS 
202). 

[0048] -ri.t. ^y:J'7x-xa522 (i/i{41 
2) iiftLXi'Xh^yt-i^i^mLtzi^^^Tyh 
2 (4/c{4-9--Al ) <7)S!lffllg|52 1 (^^^{41 1) J4. 

a«ro-b>t.gi5i 11 it {42 1 1) t:irLxmmi: 



x-:J'illSfigi52 1 1 4 ( if^{4 1114) fclg-T. K 
«lS-||§ix^-r-:?MSfi^2 114 (tfzlil 1 1 

4) {4, ^•y-fe->''03vyh'2-^IWt-^c:i:tcJ:')x 

m-^^Mm^ -/-^-i^^^^LX^ y-^y :c-XU2. 2 
( ttd,t 1 2 ) Sr^LTf^^L^S^pt .j,4,_c;^ig^ 

-r-s.. 

[0049] 1^-yN'l (^/::{4:?'^^r>'h2) COUV 
^^miSSgPl 113 (^:^c{42 1 1 3 ) {4. 
htvtc^ (10ms) OS. xXh^ •yfe->''t::W 
-5.3l«^-y-fe-i^*Sr#oTV^S. -^'T, -f^rJ'^x- 
;?.g|51 2 (if>:{42 2 ) Sr:n-LTjgffi^-y-fe->^S:-9-- 
A10$iJ^gCl i^i^ftrst. iimro-fexUl 1 1 
^itVX^—^'^mmi 1 1 4 tc^JffllzrSt-. «lfflISr 
jg^futx-^j^Sft^l 114 {t.fz\t2 114) 
(4. ^fi LTtiim^ -y -fe-i^'corj H Sr»«f^4 t 
iciOT^^h^-y-b-i^'cOiimtfJIBfL. U^-i^tt^SI 
SISl 113 (it^{42 113) l;:S«L:tjim^ -y-b: 
-i^'^^. ■r-l.i:. yv^'^B^asi 113 (i^ 

{42 1 1 3) {4. mm^-/-^-'J^mrti>:it\,zx'o 

±ifi^LfztLX. UVi?*t««=aa51 112 (^fz 
{42 1 1 2 ) t:in-LXfHBmn'r-y)]^l S {tt:li2 
3) |^T-MS-rSTCPdt-h#-§^'J>':?:Jfc«xyT 
{CTACTj i:tTSii^S. C:<^J:^{=L-C. TCP 
tt{:31« $ ix -S. Mfi^ -y -fe - $r 0 S-r^tc -e 

£7)T C P *r- h#-f-*^1S^^Sgi: ^dBr LT . Uy^^ 

mm^i 113 (Sfv:{42 1 1 3 ) {4. 'jyc'^'m. 

SRI 1 1 2S-:n-L-Crta5«#-r-r;H 3 {t.tz\t2 

3) rtT-M^-rSTCP.-K-V#-^<7)i;yi?;l^^xUT 
d TACT J t\^X^m-th (X-f ■y7*S2 0 3. S2 

05) . 

[0 0 50] •«?»**T. irffir^^fVl 5 (*/i{42 5) 

^j'^ixT'^hC'Srl.t. U>';J'^^.^S^a51 1 13 (i 
f^{42 1 1 3 ) {4. y ^-i^^fc^^SgPl 112 (211 
2) ^trt-LTt^^ffifgT^-T'/H 3 (i^vr{42 3) T'-r 
xh^-y-fe-v-'iUmtf (i^m^^^^^** rvj ) {c:5ro 
TV^-I.TCP;K-h§-^^filffl^i: fCfiJBrLT^^ 
-|--I.TCPd^-h#-f-c7)yy^^^Sxyr{:r r SBYj 
SrS^L. M«4'7 7j5^Sr:?"JT-r-i. (^7"-yTS2 0 

4) , 

[0051] -y 'J y^^mmu 

1 1 1 3 ( t.fz\i2 1 1 3 ) {4. mm^ V y^^'sm 
351 1 1 2 ( tfzii2 112) izm.-t, -r^t. V y^ 

1 1 1 2 ( tt:li2 1 1 2 ) {4, U V^'lfc^ 

*^ rsBYj izjmLfzm^iz. im'p (^^mrn^r- 
r)v<7)mm'jy9yy'fifi ""vj tc^sr-^-cv^i.) x-hix 
a. m^mth^tTCPrti-vm^tL-xp^^imff 
-y-fui 3 {tt:ii2 3 ) f^x'&mimi>zm->x. mm 

Vy^'yy^tfi rNj -CU^^^tt^ TACTj izKc-y 
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TV^i, STC h#-f-i:ffl*^- hS-f-i: ^»aiL 
^■t^ (X-f yrS206— S2 08) . 

[0 0 5 23 ^]^xi'j,-y^izx 

asi 1 lA^iYLxmi^ (mmtifzm^^iPTi^ 

Sr^Tl K -BJ 0 #;t ^cT C P h Sr:n- LTt?--v N* 1 0:1 
-if To-fexaJ 112!:^7>fT:^h2 rr n-b 
XgP2 1 2i:BT'®fi^fi=a. 
[0 0 5 3] |E{;. Xx-yTS2 0 8c7)3?!lS^, U 

■immmu\ 1 1 2 (ifcji2 1 1 2 ) {i. nw^my- 

-y;H3 (i^JS2 3) CtJl^T. "f-mrCPiti-V 
^mmLX\-^h:x.-^-ru-^zX^\ 1 2 (^/v:{i2 1 
2) c7)7ccr)TCP;K-h#-f-<7)'J>'i?^it.^^ l"SBYj 
;«)^4> TACTj {zmh'>tzi)^^:i.—i'yu-^xmm^^ 
S-e^-^S^lirT^x-y:?-?-^ (Xx-yrS209). 
[0 0 54] X^yy°S2 0 9l,Zii\^X . :ME^^ t«0 
*%^t{f, 'J>i?4t««H|g|51 1 1 2 (*yS{42 1 1 
2) {4. rra-feXgpi 1 2(C^LT. « 

^L#^T-t-i> (Xx.yrS2 10 — S2 12) . 
[0 0 5 5] — :fir. i-ifTn-feXgPl 1 2 (Sl7t:(42 

1 2 ) 3lfi3&«5>*»'TI^T-r -S. . Tra-bxas 1 . 1 

2 (*yt{42 12) {4. ^ffilgpi 1 (i^{42 1) . M 

fifflro-bxgpi 1 1 {t,fzii2 1 1 ) iiirLx. v> 

^^^em^l 112 (i^c{42 112) ^ZMLX^T 

mm^no. -rht. vy^^^m^i 112 ittc 

{42112) (4. rtSPtS^x-r/H 3 ( ilf^{42 3 ) 
F^T'*ITii»S:fi=-?7t:2-— fm-fexgpi 1 2 (iJt{4 
2 1 2) lC^a-f-&ffiffli;>'i?:7 7i^S: ^Yit-i> 

TNj (i^uT-ctm^) c^-r-i.. HC. U^^l^ 

®«=Sa51 112 (^Jt{42 1 1 2 ) {4. m<7i0y^'lZ 

«I^L, fi!ffltt'0'J>'i?*^'^^^EL=5:f-m{fie©:5'-f VI 
4Sri?±tT*ITL, fiM4'<7)U>'^'*«#|E^{f?(# 
m^^JUX^ji -y ^ ?r 4t a 7t t> 1 53: V ^T-*IT-^ 4 . 
[0056] iV±mmLrzX 0 fc, *^Bj(i^ iieo'j 
:^^'^«««gi51 1 1 2fcJ:l/2 1 1 2*^^fliU>'i7^ 
-&tf#fi-fh;$tutTCP/I Pi;>'j!'SrHILTi^57t 

[0 0 5 7] ^/i. >Jy:^^m^^l 1 1 3iiiX/2 
1 1 3i}'Vy^(D^)UX'i'3i "/-^tr^a-yX^^htilt)^ «E 

Lmm^mz*j:^tz^iix^mi lx . ^^<7> v 



^Tv^fcu y:!'^mm\BLxmm-^mt^'yfz^^ 
ti^tkm-thmif^x'^^. 

[00 58] ifc. Clil/i)^*!!;:^^?^^))^^^.^:'^^ 
^'OKEWmiBOl6f^Srffl;?i-&i?-frS*tw J; 0 . TCP/ 

I p y y^<7)^m^tsximwmBf^smm\Bi}^ 

[0059] i^i. Vy:7izm5miiLt:mmLX\>^i,fz 
ib^ mmifimZr>Xi>. mtTCP^tt-hiri&m-thZ 

X'lR^CLii^J^X'^^. 

[0060] -t^h-h. 9y-iTyh 20a--if7*Q-t 
XU2 1 2'C'Jbi.-9--Al tmrninoTTUir^^'a 

yv y hco^t s -If — ^N' 1 OJL— rro-fexsp 112 
•c?>^ ^7 7 T> h 2 afi$rfi= a rr u ^-i^ H >'y 
7hO«St(4. vy:!'±izmwtf^m^LXi>Tcpy 
I P«o#S-fbi;:^^?S-fiML^iifi3&«^lgfc=5:S. 

[006 1] 

[^Hjo^m] f'if>mm-r^zbiz^j:'^x\^ 
fz V y^iziiLxim<7ymL<^m y^ ^mmLx\^^ 

p y y:^<Dmmt:^m.LtzTc py i pmmco^m.^ 
x'%hb\i^onmi-hi>. 

[ 0 0 6 2 ] ^^i. *^Bj{4. n^mmiz^»>m>(y 
tifzvy:^iz^i!}th-:>xi>. f-mvy^iz^txmm 

[006 3] *7t:, ^(s^Hjti, :kX<DVy:^(7y^;l'X^ 

P^-y hy-^'-Ct+^iiiSfflai*S£^XxASrfl«t- -1. 
[|l®OfS#=5ri^Hg] 

[01 ] m2<D-^-y^i5XX/^y^Tyh\*i(r)yu-t'y 
^Sr^-rro -y ^l3-CS>i. . 

[02] *5gBJO||M^O?^Stci3 ft ■?.-9-->'nV^' 7 -fr 
y hcoi^Xy-M.m^'^^-ty^ -y :J'0T'S>l) . 

[113] m2<DV--'<i5Xi/^y-(ryhcr>fH^im7' 
[114] 01O-9-— ^■vfciiXi?7'fT>'h<7)a-— rro 

-bXgPA^Df T T C P h ^ci® 

[115] lll<7)^:J'>fvi4<7)iilOii;^i^3&J^Lfv:J# 

[i?^oiKBB] 
1 ^^J^ 
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